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(54) PHOSPHORIC ACID COLLECTING DEVICE FOR FUEL CELL POWER GENERATING SYSTEM 

(57)Abstract: 

PURPOSE: To obtain a phosphoric acid collecting device having 
the excellent phosphoric acid mist eliminating performance. 
CONSTITUTION: A cyclone 7 provided in a phosphoric acid 
collecting device is divided into two of an upper structure 71 
and a lower structure 72, and they are integrated by a fastening 
means 74. A phosphoric acid adsorbing layer 73 made of porous 
carbon sintered material as a material, which has continuous 
holes and which is provided with the phosphoric acid resistance, 
is installed on the inner surface of the lower structure 72. 
Powder type metal compound as a solid among the powder type 
metal compound and the phosphoric acid mist included in the 
air pole off-gas 37a flowing out from a reaction type phosphoric 
acid collector is eliminated by the dust eliminating work of the 
centrifugal force natural to the cyclone 7, and the phosphoric 
acid mist as a liquid is eliminated by the adsorbing action of the 
phosphoric acid adsorbing layer 73. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment connected to the excretory system of either the oxidizer pole off-gas of a 
phosphoric acid form fuel cell, and fiiel electrode off-gas, or both excretory systems. The reaction-formula 
phosphoric acid uptake section, It has a cyclone. Said reaction-formula phosphoric acid uptake section The 
liquefied phosphoric acid in said off-gas which uses metal phosphoric acid uptake material and passes this 
reaction-formula phosphoric acid uptake section It is what carries out uptake as metallic compounds 
generated by the chemical reaction of this phosphoric acid and said metal phosphoric acid uptake material 
on the front face of this metal phosphoric acid uptake material. Said cyclone It prepares for the downstream 
of the reaction-formula phosphoric acid uptake section of a reacted off-gas excretory system. In the 
phosphoric acid uptake equipment of the fuel cell generation-of-electrical-energy system which is what 
carries out uptake of said metallic compounds of the shape of powder which exfoliates from the reaction- 
formula phosphoric acid uptake section, and floats in reacted off-gas, and removes them A cyclone is 
phosphoric acid uptake equipment of the fuel cell generation-of-electrical-energy system characterized by 
what is equipped with the phosphoric acid adsorption layer from which liquefied phosphoric acid becomes 
the inside by the phosphoric acid adsorption material adsorbed easily. 

[Claim 2] The phosphoric acid adsorption material which forms the phosphoric acid adsorption layer with 
which the inside of a cyclone is equipped in the phosphoric acid uptake equipment of a fuel cell generation- 
of-electrical-energy system according to claim 1 is phosphoric acid uptake equipment of the fuel cell 
generation-of-electrical-energy system characterized by what is formed of the porous phosphoric acid-proof 
nature material which has the continuous hole. 

[Claim 3] It is phosphoric acid uptake equipment of the fuel cell generation-of-electrical -energy system 
which a cyclone is equipped with a washing means in the phosphoric acid uptake equipment of a fuel cell 
generation-of-electrical-energy system according to claim 1 or 2, and is characterized by what said washing 
means is what washes and removes the phosphoric acid by which the phosphoric acid adsorption layer was 
adsorbed. 

[Claim 4] The washing means with which a cyclone is equipped in the phosphoric-acid uptake equipment of 
a fuel cell generation-of-electrical-energy system according to claim 3 is phosphoric-acid uptake equipment 
of the fuel cell generation-of-electrical-energy system characterized by what is been what consists of a fluid 
for washing which washes the acid which is supplied to said phosphoric-acid adsorption layer through the 
closed space formed between the wall surface of a cyclone, and the phosphoric-acid adsorption layer, and 
this closed space, and does not get among this phosphoric-acid adsorption layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the phosphoric acid uptake equipment which carries out 
uptake of the phosphoric acid contained in the oxidizer pole off-gas of a phosphoric acid mold fuel cell, or 
fUel electrode off-gas. 
[0002] 

[Description of the Prior Art] In the phosphoric acid form fuel cell which uses phosphoric acid as the 
electrolytic solution, in case reactant gas passes through the interior of a fuel cell, it is known that a certain 
amount of liquefied phosphoric acid will disperse in reactant gas. Although scattering of such phosphoric 
acid is a slight amount, when the amount of accumulation over a long period of time reaches the amount 
which cannot be disregarded and supply of the insufficiency is neglected, the fall of the generation-of- 
electrical-energy property of a fuel cell is caused. Therefore, in order to be stabilized for a long period of 
time and to carry out continuous running of the fuel cell, it is necessary to supply the acid which does not 
get as the electrolytic solution intermittently or continuously, and scattering of the acid which does not get 
into reactant gas during operation for this reason continuing, and generating is not avoided. 
[0003] By the way, since there is corrosive [ very strong ] in phosphoric acid, there is a problem of 
corroding the component installed in a fuel cell off-gas excretory system. The heat exchanger which is 
connected with the downstream of an off-gas excretory system, and collects exhaust heat of off-gas 
especially, Or when equipments, such as a heat exchanger which collects the generation-of-electrical -energy 
generation water of the fuel cell contained in off-gas, are metal. The metal and phosphoric acid compound 
with which phosphoric acid constitutes equipment from the interior of these equipments are generated, and 
when this accumulates, there is a problem of producing lock out of equipment performance degradation, 
such as decline in heat exchange effectiveness, and a gas passageway, the gas leakage by the corrosion of a 
container wall, etc. further. Furthermore, when the generation-of-electrical-energy generation water 
contained as a steam in off-gas is condensed and collected by the heat exchanger, and purification 
processing of this tends to be carried out, it is going to consider as ion exchange water, and it is going to use 
for the cooling water of a fuel cell, and recycled water contains phosphoric acid, the load of ion exchange 
resin increases and this also generates the problem that the consumption of ion exchange resin increases 
owing to. 

[0004] Then, uptake of the acid which forms phosphoric acid uptake equipment in the upstream of 
equipments, such as a heat exchanger, and does not shine is carried out, and the phosphoric acid mold fuel 
cell generation-of-electrical-energy system which eliminated the bad influence to equipment is known. 
Drawing 3 is the outline schematic diagram showing the important section of the phosphoric acid form fuel 
cell generation-of-electrical-energy system of the conventional example, and shows the case of the example 
which installed phosphoric acid uptake equipment only in the excretory system of oxidizer pole off-gas. And 
the laminating of the cooling plate 12 which the shown phosphoric acid form fuel cell 1 consists of a layered 
product (stack) of unit-cell two or more layers which pinched the matrix which sank in the acid which does 
not get as an electrolyte on the fuel electrode and oxidizer pole of a pair, makes 1 block unit-cell two or 
more layers, and has a cooling pipe 121 for every block is carried out. [ in drawing 3 ][**][ type ] what 
added the steam 22 supplied from the steam supply system which does not illustrate the fuel reforming 
machine 2 to the original fuels 21 , such as natural gas or a methanol, — a reforming raw material — carrying 
out — this — steam reforming — carrying out — hydrogen — it considers as rich fuel gas 23, and the fiiel 
electrode of the acid form fuel cell 1 which does not shine through the fuel gas supply system 24 is supplied. 
Moreover, when the reaction air supply system 3 is connected with the oxidizer pole (it may be henceforth 
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called an air pole) of the phosphoric acid form fuel cell 1 , and fuel gas 23 is supplied to a fuel electrode and 
it supplies the reaction air 31 as an oxidizer to an air pole, the generation of electrical energy based on 
electrochemical reaction is performed among one pair of each unit cell of poles. 

[0005] The above-mentioned electrochemical reaction is exothermic reaction, and in order to exhaust this 
reaction heat of formation, the cooling water circulatory system 1 1 is connected with the cooling pipe 121 
laid under the cooling plate 12, By re-cooling the cooling water circulatory system 1 1 through a circulating 
pump, a heat exchanger for heat recovery, etc. which the cooling water 111 by which conduction was 
carried out to the cooling pipe 121 does not illustrate, and flowing back to a cooling pipe 121, the 
phosphoric acid form fuel cell 1 is held to the suitable operating temperature (about [ for example, / 190 
degrees ] C) for the operation, and operation is maintained. Furthermore, the fuel electrode off-gas 25 with 
which hydrogen was consumed with the fuel electrode of the phosphoric acid form fuel cell 1 is sent to the 
bumer 26 with which the fuel reforming machine 2 is equipped, bums residual hydrogen, and is used for the 
reforming reaction of the original fuel 21 , 

[0006] On the other hand, water generates to an air pole side according to the electrochemical reaction of a 
phosphoric acid mold fuel cell, and in case this generation-of-electrical-energy generation water serves as a 
steam and is emitted into reaction air, scattering of phosphoric acid occurs by involving in the phosphoric 
acid of a minute amount and being emitted. Then, phosphoric acid uptake equipment 5 is connected with the 
exhaust air system 36 of air pole off- gas 35, the generation-of-electrical-energy generation water which it 
was led to the generation water recuperator 4, it was cooled by cooling water 41, and air pole off-gas 37 
after uptake of phosphoric acid Myst was carried out condensed is collected as recycled water 42, and the 
off-gas which remains is discharged out of a system through the air excretory system 38. This recycled 
water 42 is used as cooling water 111 grade of the phosphoric acid form fuel cell 1 , after carrying out 
purification processing by the water treatment system which does not illustrate this and considering as ion 
exchange water. In addition, although omitted by a diagram, the phosphoric acid mold fuel cell generation- 
of-electrical-energy system which prepared the air processing subsystem exhaust-heat-recovery heat 
exchanger which uses for the preheating of the reaction air 3 1 the exhaust heat which air pole off-gas 35 has 
in the preceding paragraph of the generation water recuperator 4 is also known. 

[0007] By the way, the cooling system which divides roughly into the uptake approach of phosphoric acid, 
is made to solidify the acid which uses that the maximum vapor tension of phosphoric acid changes a lot 
with temperature, and does not shine, and ceuries out uptake. Use the high chemical reactivity over metals, 
such as iron of phosphoric acid, and aluminum, and when an iron system is used as the metallic compounds, 
for example, a metal, phosphoric acid There is a reaction method which solidifies and carries out uptake by 
making it change to the iron oxide which is made to carry out the chemical reaction of phosphoric acid and 
the iron, and does not shine, and since the latter does not need a cooling system, and the structure is simple, 
it is especially used for the small phosphoric acid mold fuel cell generation-of-electrical-energy system. 
[0008] Stowage container 58 to which 5 contains the excretions 67 from reaction-formula phosphoric acid 
collector 5A, a cyclone 6, and a cyclone 6, Exhaust valve 5C wide opened in case excretions 67 are 
discharged from stowage container 5B, It is phosphoric acid uptake equipment which consisted of duct 5F 
which connect between duct 5D which connects between duct 5E which connects between reaction-formula 
phosphoric acid collector 5A and cyclones 6, and cyclones 6 and stowage container 5B, and stowage 
container 5B and exhaust valve 5C, and exhaust pipe 5G of excretions 67. Phosphoric acid uptake 
equipment 5 A according to a reaction method here consists of casing 51 connected with the air pole off-gas 
supply system 36, and the reaction-formula phosphoric acid uptake section 52 allotted to the air pole off-gas 
inlet-port side stream on the street of the interior. The reaction-formula phosphoric acid uptake section 52 
consists of what filled up into the fi-ame with necessary thickness the metal phosphoric acid uptake material 
53 which has the permeability which used a wire-mesh demister or wire-wool yam etc. which consists of an 
acid with which an iron system, an aluminum system, etc. do not get, and a metal which reacts easily, and it 
is constituted so that this may be supported in the passage of casing 51. 

[0009] a cyclone 6 — atmosphere — with a body 61 , as it is equipment well known as what removes an inner 
particle according to a centrifugal force and is shown in drawing 4 The circular-cone section 62 in which a 
body 61 and its medial axis were shared and the bottom was moreover formed in the shape of [ to which a 
diameter becomes small ] a circular cone. The inlet pipe 63 with which has been arranged so that air pole 
off-gas 37a may be made to flow into the interior of a body 61 in a tangential direction, and the upper part of 
a body 61 was equipped, It consists of a cover plate 65 which closes the upper limit section of a body 61 , the 
cylinder-like outlet pipe 64 which shares a body 61 and its medial axis, and the upper limit of a body 61 
being equipped, and supporting an outlet pipe 64, and a duct 66 with which the lower limit of the circular- 
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cone section 62 is equipped and which discharges excretions 67 from the lower Hmit section of the circular- 
cone section 62. 

[0010] Thus, phosphoric acid Myst included in the air pole off-gas 35 which flowed in the casing 51 of 
reaction-formula phosphoric acid collector 5A in the constituted phosphoric acid uptake equipment 5 In case 
it passes through the inside of the reaction-formula phosphoric acid uptake section 52, it adheres to the front 
face of the metal phosphoric acid uptake material 53, is caught, and solidifies by reacting with the metal 
which constitutes the metal phosphoric acid uptake material 53, and uptake is carried out by generating a 
metal oxide layer on the front face of the metal phosphoric acid uptake material 53. However, when 
sequential growth is carried out with the passage of time because phosphoric acid Myst continues adhering 
to the front face of the metal phosphoric acid uptake material 53, and the generated metallic compounds 
grow to some extent, the metallic oxide generated by the front face of the metal phosphoric acid uptake 
material 53 exfoliates from the front face of the metal phosphoric acid uptake material 53, disintegration is 
carried out, and in air pole off-gas 37a, floats as dust and is carried by the downstream. 
[001 1] Air pole off-gas 37a containing the metallic compounds of the shape of this powder flows the inside 
of duct 5E, and flows into a cyclone 6 from an inlet pipe 63. In a cyclone 6, as typically shown in drawing 
4 , air pole off-gas 37a which flowed into the cyclone 6 goes up changing to a vortex in a body 61 , 
descending in accordance with the inside of a body 61 , and it being reversed near the lower limit of the 
circular-cone section 62, and rotating the center section of the cyclone 6 henceforth, and is discharged 
through an outlet pipe 64, In the meantime, in response to the centrifiigal force by the vortex, it dissociates 
from off-gas, and the particle of the metallic compounds of the shape of powder contained in air pole off-gas 
37a descends in accordance with the inside of the circular-cone section 62, serves as excretions 67, and is 
discharged from a duct 66. Therefore, the gas discharged from an outlet pipe 64 turns into the air pole off- 
gas 37 with which the metallic compoxmds of the shape of phosphoric acid Myst and powder were removed. 

[0012] In addition, during operation of a fiiel cell generation-of-electrical -energy system, the excretions 67 
discharged from the cyclone 6 are contained by stowage container 5B temporarily, open exhaust valve 5C 
wide to the operation relaxation time of a fuel cell generation-of-electrical-energy system, and are 
discharged out of a system from exhaust pipe 5G. Air pole off-gas 37 is led to the generation water 
recuperator 4, and the generation water which it was cooled with cooling water 41 and condensed is 
collected as recycled water 42 with low phosphoric acid concentration. 

[0013] Although it came by old explanation noting that phosphoric acid uptake equipment 5 was installed 
only in the exhaust air system 36 of air pole off-gas 35, the phosphoric acid mold fuel cell generation-of- 
electrical-energy system which installed phosphoric acid uptake equipment 5 into the path of the fiiel 
electrode off-gas 25 supplied to the burner 26 with which it is discharged from a fuel electrode and the fuel 
reforming machine 2 is equipped is also known. Moreover, although the cyclone 6 came as the so-called 
tangent inflow type which makes air pole off-gas 37a flow into the tangential direction of a body 61 as an 
approach of giving a circular movement to air pole off-gas 37a, the thing of other methods, such as an axial 
flow type using swirler, is also known for old explanation. 
[0014] 

[Problem(s) to be Solved by the Invention] In the acid collection equipment 5 equipped with reaction- 
formula phosphoric acid collector 5 A mentioned above and a cyclone 6 which does not get conventionally, 
although the metallic compounds of the shape of powder included in the reacted off-gas of the phosphoric 
acid form fuel cell 1 are removed, degree trouble which carries out an account still remains. 
[0015] ** In the acid uptake equipment 5 which does not get conventionally, the cyclone 6 is setting 
removal of the metallic compounds of the shape of powder which exists in the off-gas which carried out 
conduction of the reaction-formula phosphoric acid collector 5A as the main object. However, it has tumed 
out that, as for the acid mist which does not get among off-gas 35, the all do not necessarily react chemically 
with the metal phosphoric acid uptake material 53, and the part passes the metal phosphoric acid uptake 
material 53 as it is, and it is contained in off-gas 37a, and is discharged from reaction-formula phosphoric 
acid collector 5A. By the way, when metallic compounds are iron phosphate [Fe3 2 (P04)], the specific 
gravity of powder-like metallic compounds is 2.58, and the particle size is 30 micrometers or more in the 
result of an observation. Moreover, although powder-like metallic compounds are removable in the cyclone 
equipped with the property in which the dust collection efficiency becomes high, so that specific gravity is 
large and particle size is large since the specific gravity of phosphoric acid (H3 P04) Myst is 2.0 and the 
particle size is 10 micrometers or less, the rate of removing phosphoric acid Myst is not high. Therefore, 
most part of phosphoric acid Myst discharged from reaction-formula phosphoric acid collector 5 A will be 
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discharged from a cyclone 6 as it is. For this reason, if the case of the phosphoric acid collection equipment 
5 installed in the exhaust air system 36 of air pole off-gas 35 is explained for example, it will be mixing 
phosphoric acid Myst discharged from phosphoric acid collection equipment 5 into the recycled water 42 
collected with the generation water recuperator 4, and worsening the water quality of recycled water 42 with 
air pole off-gas 37, and the problem of shortening the life of an ion-exchange-resin layer will be generated. 
[0016] ** In the acid uptake equipment which does not get conventionally, when a cyclone tends to remove 
phosphoric acid Myst, if a cyclone with the high dust collection efficiency for example, over phosphoric 
acid Myst is installed into the path of reacted off-gas besides the cyclone made into the main object of 
removal of powder-like metallic compounds and it is ******, there will be nothing. However, a problem 
that phosphoric acid uptake equipment becomes large-sized by installing two or more cyclones to this newly 
occurs. Furthermore, the cyclone which made high dust collection efficiency over phosphoric acid Myst 
Since the centrifugal force committed in phosphoric acid Myst should be the cyclone made greatly, it is a 
cyclone with the small diameter of the body (it is necessary to make it small sharply as compared with the 
case of the cyclone which set removal of powder-like metallic compounds as the main object) inevitably. 
The rate of flow inside the cyclone which becomes and serves as a value proportional to the reciprocal ratio 
of the square of the diameter of a body by this increases sharply. The new problem of increasing the amount 
of pressure drawdowns at the time of carrying out conduction of the reacted off-gas to a cyclone, and 
increasing the requirements of the auxiliary machinery power of a fuel cell generation-of-electrical-energy 
system is also generated. 

[0017] ** Further, when a cyclone tends to remove phosphoric acid Myst, how phosphoric acid Myst which 
adhered to the wall of the body 61 of a cyclone 6 or the circular-cone section 62 according to the centrifugal 
force is removed from a wall, and is also made to discharge from a cyclone poses a problem. This invention 
is made in view of the trouble of the above-mentioned conventional technique, and the purpose is in offering 
phosphoric acid uptake equipment excellent in the removal engine performance of phosphoric acid Myst. 
[0018] 

[Means for Solving the Problem] In this invention, the above-mentioned purpose is equipment connected to 
the excretory system of either the oxidizer pole off-gas of 1 phosphoric acid form fuel cell, and fuel 
electrode off-gas, or both excretory systems. The reaction- formula phosphoric acid uptake section. It has a 
cyclone. Said reaction-formula phosphoric acid uptake section The liquefied phosphoric acid in said off-gas 
which uses metal phosphoric acid uptake material and passes this reaction-formula phosphoric acid uptake 
section It is what carries out uptake as metallic compounds generated by the chemical reaction of this 
phosphoric acid and said metal phosphoric acid uptake material on the front face of this metal phosphoric 
acid uptake material. Said cyclone It prepares for the downstream of the reaction-formula phosphoric acid 
uptake section of a reacted off-gas excretory system. In the phosphoric acid uptake equipment of the fuel 
cell generation-of-electrical-energy system which is what carries out uptake of said metallic compounds of 
the shape of powder which exfoliates from the reaction-formula phosphoric acid uptake section, and floats 
in reacted off-gas, and removes them In a means the thing for which a cyclone is considered as the 
configuration equipped with the phosphoric acid adsorption layer from which liquefied phosphoric acid 
becomes the inside by the phosphoric acid adsorption material adsorbed easily, and given in 2 
aforementioned 1 term The phosphoric acid adsorption material which forms the phosphoric acid adsorption 
layer with which the inside of a cyclone is equipped A cyclone is equipped with a washing means in a 
means said 1 st term or given in dyadic, considering as the configuration formed of the porous phosphoric 
acid-proof nature material which has the continuous hole, and 3 — said washing means considering as the 
configuration which washes and removes the phosphoric acid with which it sank into the phosphoric acid 
adsorption layer ~ further ~ again — 4 — the washing means with which a cyclone is equipped in a means 
given [ said ] in 3 terms It is attained more by considering as the configuration which consists of a fluid for 
washing which washes the acid which is supplied to said phosphoric acid adsorption layer through the 
closed space formed between the wall surface of a cyclone, and the phosphoric acid adsorption layer, and 
this closed space, and does not get among this phosphoric acid adsorption layer. 
[0019] 

[Function] In this invention to the inside of** cyclone for example, by considering as the configuration 
equipped with the phosphoric acid adsorption layer which the liquefied phosphoric acid using the porous 
phosphoric acid-proof nature material which has the continuous hole becomes by the phosphoric acid 
adsorption material adsorbed easily Phosphoric acid Myst which was not removed in the reaction-formula 
phosphoric acid uptake section Since the phosphoric acid adsorption layer prepared in the inside of a 
cyclone is adsorbed by capillarity and it is removed out of reacted off-gas, even if it is the cyclone which set 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 



JP,06-208852,A [DETAILED DESCRIPTION] 



Page 5 of 7 



removal of powder-like metallic compounds as the main object, it becomes possible to ensure removal of 
phosphoric acid Myst. 

[0020] To a cyclone, ** For example, the closed space formed between the wall surface of a cyclone, and 
the phosphoric acid adsorption layer, By considering as a configuration equipped with a washing means to 
wash and remove the phosphoric acid with which it sank into a phosphoric acid adsorption layer, such as 
consisting of a fluid for washing which washes the acid which is supplied to a phosphoric acid adsorption 
layer through this closed space, and does not get among this phosphoric acid adsorption layer Phosphoric 
acid Myst washes removal from the phosphoric acid adsorption layer of phosphoric acid Myst by which the 
phosphoric acid adsorption layer was adsorbed by making press and a fluid convey with the fluid supplied 
from the field of the opposite side of the field where it adsorbed etc., and discharges it from a cyclone. It 
becomes possible to carry out without this taking out washing of the phosphoric acid by which the 
phosphoric acid adsorption layer was adsorbed from a cyclone. 
[0021] 

[Example] The example of this invention is explained to a detail with reference to a drawing below. 
Example 1 ; drawing 1 is the sectional side elevation of the cyclone used for the phosphoric acid uptake 
equipment of the fuel cell generation-of-electrical-energy system by one example of this invention 
corresponding to claims 1 and 2. In drawing 1 , the same sign is given to the same part as the cyclone by the 
conventional example shown in drawing 4 , and the explanation is omitted. In drawing 1 , 7 is the cyclone 
which consisted of the superstructure object 71, a substructure object 72, a phosphoric acid adsorption layer 
73, and a conclusion means 74 that combined the bolt and the nut. 

[0022] The up structure 71 consists of a body 71 1, the inlet pipe 63 arranged so that air pole off-gas 37a may 
be made to flow into the interior of a body 711 in a tangential direction, a flange 712 with which the inlet- 
pipe 63 bottom was moreover equipped in the lower limit of a body 71 1, an outlet pipe 64, and a cover plate 
65. The body 721 which the substructure object 72 shares the body 71 1 and medial axis of the up structure 
71, and is moreover equipped with the bore of a larger path than the bore of a body 711, The flange 712 with 
which the upper limit of a body 721 was equipped, and the circular-cone section 723 in which a body 721 
and its medial axis were shared and the bottom was moreover formed in the shape of [ to which a diameter 
becomes small ] a circular cone. It consists of a duct 66 and a bottom plate 724 which closes the lower limit 
section of the circular-cone section 723, the lower limit of the circular-cone section 723 being equipped, and 
supporting a duct 66. The phosphoric acid adsorption layer 73 is manufactured by the carbon sintering 
material of the porosity which is the ingredient which has the continuous hole and was moreover equipped 
with phosphoric acid-proof nature. Making the inside configuration into the configuration where the inside 
configuration of the substructure object 72 was met, the upper part is making the shape of a circular cone in 
which, as for nothing and its lower part, upper limit has the same bore as a upside bore for the shape of a 
cylinder with a bore equivalent to the bore of the body 71 1 of the up structure 71 . The inside side of the 
substructure object 72 is equipped with this phosphoric acid adsorption layer 73. 

[0023] Since it considered as the above-mentioned configuration in this invention, in addition to the dust- 
removing operation by the centrifiigal force in the cyclone 6 of the conventional example shown in drawing 
4 , about phosphoric acid Myst, the phosphoric acid adsorption layer 73 will be adsorbed by capillarity, and 
it will be removed. It works so that the centrifugal force produced in a cyclone 7 may promote adsorption to 
the phosphoric acid adsorption layer 73 of phosphoric acid Myst, and removal from air pole off-gas 37a of 
phosphoric acid Myst is made to perform effectively in that case. It becomes possible easily for this to place 
and set the main object of the dust-removing operation by the centrifugal force to the metallic compounds of 
the shape of powder which is a solid in a cyclone 7. Consequently, in a cyclone 7, one step of cyclone 
enables it to perform removal of the coincidence of both the metallic compounds of the shape of powder 
from air pole off-gas 37a, and phosphoric acid Myst. 

[0024] In addition, when the phosphoric acid adsorption layer 73 is filled with phosphoric acid Myst, the 
operation which adsorbs the acid which does not get phosphoric acid adsorption layer 73 by washing by 
taking out the phosphoric acid adsorption layer 73 from a cyclone 7 shall be reproduced. On the occasion of 
the desorption from the cyclone 7 of the phosphoric acid adsorption layer 73, the up structure 71 and the 
substructure object 72 can be easily performed by dissociating temporarily using the bolt and nut of the 
conclusion means 74. 

[0025] Example 2; drawing 2 is the sectional side elevation of the cyclone used for the phosphoric acid 
uptake equipment of the fiiel cell generation-of-electrical-energy system by one example of this invention 
corresponding to claims 3 and 4. The same sign is given to the same part as the cyclone by one example of 
this invention corresponding to claims 1 and 2 shown in drawing 1 , and the cyclone of the conventional 
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example shown in drawing 4 , and the explanation is omitted. In drawing 2 , 8 is the cyclone which 
consisted of the up structure 71, the substructure object 82, a phosphoric acid adsorption layer 73, space 91, 
and a conclusion means 74. 

[0026] The body 821 which the substructure object 82 shares the body 71 1 and medial axis of the up 
structure 71, and is moreover equipped with the bore of a larger path than the bore of a body 711, The flange 
822 with which the upper limit of a body 821 was equipped, and the circular-cone section 823 in which a 
body 821 and its medial axis were shared and the bottom was moreover formed in the shape of [ to which a 
diameter becomes small ] a circular cone. It consists of a duct 66, a bottom plate 824 which closes the lower 
limit section of the circular-cone section 823, the lower limit of the circular-cone section 823 being 
equipped, and supporting a duct 66, a duct 825 with which the upper part of a body 821 was equipped, and a 
duct 826 with which the periphery section of a bottom plate 824 was equipped. In addition, the inferior- 
surface-of-tongue side of a flange 822 is equipped with guide 822a for supporting the phosphoric acid 
adsorption layer 73 in the upper part. 

[0027] It is equipped with the phosphoric acid adsorption layer 73 in the condition of sharing a body 821 
and its medial axis to the inside side of the substructure object 82 using guide 822a. The annular closed 
space 91 is formed between the external surface of the phosphoric acid adsorption layer 73, and the inside of 
the substructure object 82 in that case. 92 is water as a fluid for washing for removing the phosphoric acid 
by which the phosphoric acid adsorption layer 73 was adsorbed from the acid adsorption layer 73 which 
does not wash and shine. Water as a fluid for washing which flows into space 91 from a duct 825, and 
remained to space 91 after washing (it may only be henceforth called water for short) 92 is discharged by 
the exterior of a cyclone 8 as wastewater 93. 94 is a valve wide opened in case wastewater 93 is discharged, 
and 95 is a duct for wastewater 93 discharge. In addition, 9 is a washing means which consists of space 91 
and a fluid 92 for washing. 

[0028] Since it considered as the above-mentioned configuration in this invention, it has the completely 
same dust-removing capacity as the cyclone 7 by the example 1 shown in drawing 1 . A cyclone 8 can 
extrude and remove phosphoric acid Myst in which the phosphoric acid adsorption layer 73 is adsorbed to 
the inside side of the phosphoric acid adsorption layer 73 by pressurizing and supplying water 92 to space 
91, when this is resembled, in addition the phosphoric acid adsorption layer 73 is filled with phosphoric acid 
Myst. Since it is supplied from the external surface of the phosphoric acid adsorption layer 73 with 
phosphoric acid Myst opposite [ water 92 ] to the inside adsorbed in that case, it is possible to first extrude 
the acid mist which does not go [ invade into the capillary tube of the phosphoric acid adsorption layer 73, 
and ] and get among a capillary tube continuously from the phosphoric acid adsorption layer 73, playback of 
the phosphoric acid adsorption layer 73 can be carried out, without disassembling a cyclone 8, and, 
moreover, washing of the phosphoric acid adsorption layer 73 will be carried out efficiently. It flows, it gets 
down from the inside of the phosphoric acid adsorption layer 73, and the water which contained phosphoric 
acid by washing the phosphoric acid adsorption layer 73 is set to excretions 67a, also flushing the metallic 
compounds of the shape of phosphoric acid Myst adhering to the inside of the phosphoric acid adsorption 
layer 73, and powder, and is discharged from a cyclone 8. About processing of this excretions 67a, it is 
possible to carry out like excretions 67. 

[0029] It is possible to carry out equipping a cyclone 8 with the phosphoric acid adsorption layer 73 as 
washing for reproducing the acid adsorption layer 73 which does not get when phosphoric acid Myst is fiall 
at the phosphoric acid adsorption layer 73 in the case of an example 2 was mentioned above. In addition, it 
checks that the phosphoric acid adsorption layer 73 has been defecated according to the stage of the dirt of 
excretions 67a, and termination of washing of the phosphoric acid adsorption layer 73 can open a valve 94 
wide, and can perform the water 92 which remains supply of water 92 all over a stop and space 91 by 
discharging from a duct 93, 

[0030] the ingredient used for the phosphoric acid adsorption layer 73 in the old explanation in examples 1 
and 2 is a thing which is the porosity equipped with the hole which is the porous carbon sintering material 
which has the continuous hole, and which continued so that it may not be limited to this and phosphoric acid 
could be adsorbed, although carried out, and is moreover the ingredient of phosphoric acid-proof nature and 
which should just become. Moreover, in the old explanation in examples 1 and 2, although the conclusion 
means 74 came noting that it combined the bolt and the nut, it is not limited to this and may use the clamp 
approach of other proper methods. 

[003 1] Although it came by old explanation in an example 2 further again noting that the fluid 92 for 
washing was water, it may not be limited to this and you may be gases, such as nitrogen gas. 
[0032] 
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[Effect of the Invention] In this invention to the inside of ** cyclone for example, by considering as the 
configuration equipped with the phosphoric acid adsorption layer which the liquefied phosphoric acid using 
the porous phosphoric acid-proof nature material which has the continuous hole becomes by the phosphoric 
acid adsorption material adsorbed easily Since the phosphoric acid adsorption layer prepared in the inside of 
a cyclone is adsorbed by capillarity and phosphoric acid Myst which was not removed in the reaction- 
formula phosphoric acid uptake section is removed out of reacted off-gas, it becomes possible [ ensuring 
removal of the acid mist which does not get among reacted off-gas ]. Consequently, with the former and one 
step of cyclone in which it deals, it becomes possible to remove coincidence of both the powder-like 
metallic compounds and phosphoric acid Myst which are included in reacted off-gas, phosphoric acid 
uptake equipment can be made with the thing excellent in the removal engine performance of phosphoric 
acid Myst, and, moreover, neither enlargement of phosphoric acid uptake equipment nor increase of 
auxiliary machinery power occurs in that case. 

[0033] To a cyclone, ** For example, the closed space formed between the wall surface of a cyclone, and 
the phosphoric acid adsorption layer. By considering as a configuration equipped with a washing means to 
wash and remove the phosphoric acid with which it sank into a phosphoric acid adsorption layer, such as 
consisting of a fluid for washing which washes the acid which is supplied to a phosphoric acid adsorption 
layer through this closed space, and does not get among this phosphoric acid adsorption layer Phosphoric 
acid Myst washes removal from the phosphoric acid adsorption layer of phosphoric acid Myst by which the 
phosphoric acid adsorption layer was adsorbed by making press and a fluid convey with the fluid supplied 
from the field of the opposite side of the field where it adsorbed etc., and discharges it from a cyclone. 
Effectiveness that it becomes possible to perform easily and effectively washing of the phosphoric acid by 
which the phosphoric acid adsorption layer was adsorbed by this as phosphoric acid uptake equipment with 
the effectiveness described by **, and washing of a cyclone inside, without [ therefore ] disassembling a 
cyclone is done so. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible £or any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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